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(57) Claim

1. 2,3-Dihydro-l-(8-methyl-l,2,4-triazolo[4,3-b]py-

ridazin-6-yl)-4(1H)-pyridinone.

3. A process for preparing 2,3-dihydro-l-(8-methyl-

1,2,4-triazolo[4,3-blpyridazin-6-yl)-4(1H)-pyridinone in 

substantially pure form which comprises:

(a) reacting 6-chloro-8-methyl-l,2,4-triazolol'4,3-bJpyri- 

dazine with 4,4-ethylenedioxypiperidine to give 6-(4,4- 

ethylenedioxy-l-piperidinyl)-8-methyl-l,2,4-triazolo[4,3- 

b]pyridazine;

(b) removing the ethylenedioxy protecting group with 10% 

acetic acid to give the corresponding ketone;

(c) converting the ketone to the corresponding enol ace­

tate usirg acetic anhydride and 4-toluenesulfonic acid;

(d) converting the enol ester to the corresponding a- 

phenylselenyl ketone using phenylselenyl trifluoroacetate; 

and,

(e) reacting the phenylselenyl compound with 3-chloro- 

perbenzoic acid followed by treatment with base to giw fehe 

desired product.
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(11) AU-B-73728/87
(10)593109

7. A method for alleviating bronchial spasm in 

mammals which comprises administering to a mammal in need 

thereof a bronchodilating amount of 2,3-dihydro-l-(8-meth- 

yl-1,2 ι-4-triazolo [4,3-b]pyridazin-6-yl)~4 (1H) -pyridinone.
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2,3-DIHYDRO-1- (8-METHYL-l,2,4-TRIAZOLO- 
[4,3-bJPYRIDAZIN-6-YL)-4(1H)-PYRIDINONE

BACKGROUND OF THE INVENTION

8-Methyl-6-(1-piperidinyl)-1,2,4-triazolo[4,3-b]pyri- 

.J dazine and its use in alleviating bronchial spasms have
• t <

»« 5 been described in U.S. Patents 3,915,968 and 4,136,182.t i
„ The compound has, in fact, been investigated clinically and
»· t <■
* 0 studies have been carried out to determine urinary metabo­
t ε
t '<>< lites of this compound. Mass spectrometry techniques were

used to investigate the structure of these metabolites and

t, 10 some of this work was described at the Bucknell lecture« «
‘ *<r series (December 1, 1982); at the Thirty-first Annual

Conference on Mass Spectrometry and Allied Topics (Boston,

. ,, 1983); at the Thirty-third Annual Conference on Mass

Spectrometry and Allied Topics (San Diego, 1985); and at

15 the Finnigan MAT Seminar Series (Cincinnati, 1985). In 

«« „ these presentations a number of possible metabolites were

* ‘e discussed. 2,3-Dihydro-l-(8-methyl-l,2,4-triazolo(4,3-bl-

pyridazin-6-yl)-4(1H)-pyridinone was one of these proposed 

possible metabolites but the substance involved was only

!’ 

11
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present in small quantities. In addition, it should be 

noted that the analysis was carried out on urine samples 

containing a mixture of metabolites rather than on the pure 

metabolites themselves. Thus, although 2,3-dihydro-l-(8-

5 methyl-1,2,4-triazolo14,3-blpyridazin-6-yl)-4(1H)-pyridi- 

none was proposed as a metabolite, it was not isolated in 

purified form. In addition, at that time, it was not pos­

sible to confirm that the structure of this proposed 

metabolite was correct by independent chemical synthesis.

10 Specifically, because of the dihydropyridinone structure, 

such a compound could not be obtained by the synthetic 

procedures described in the patents referred to earlier or 

by any other obvious alternative procedures.

« r t t € I t t «

SUMMARY OF THE INVENTION

* t tff < ί
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The present invention is thus directed to 2,3- 

dihydro-1-(8-methyl-l,2,4-triazolo[4,3-blpyridazin-6-yl)- 

4(1H)-pyridinone itself and in substantially pure form and 

to methods for the preparation of this compound. It is 

also directed to the use of this compound as a broncho- 

dilator agent. The present invention is further directed 

to bronchodilating compositions containing the compound.

It has now been found that the pyridinone referred to 

above can be prepared by the following series of reactions.

4 4 €< <·. e
t «ff

♦ ** «• e « «

• » ♦« · »

• * *• « ♦ • «· «
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. ,. Se-phenyl
« * t

Thus, 6-chloro-8-methyl-l,2,4-triazolo[4,3-bipyridazine is 

5 reacted with the ethylene ketal of 4-piperidinone to give

the corresponding 6-substituted triazolopyridazine. The 

ketal function is then hydrolyzed to give the corresponding 

ketone which is converted to the enol ester. That enol 

ester is then reacted with phenylselenyl trifluoroacetate
10 (prepared in situ) to give the corresponding a-phenyl­

selenyl ketone. Ths product is then oxidized with

<
' |

«

I



m-chloroperbenzoic acid and treated with base to give the 

desired product.

An alternative procedure makes use of a tetrahydro 

pyridine starting material and can be summarized by the

5 following scheme:

* »0 ft ft fto « «
β« β• · ft ft ft ft

• ftft ftft ft ft ft
• ft ft ftft 0 ft ft ft
ft ftft ftft ft ft ft

Se-phenyl

HO HO
ft ftft ft ft-·

» ft *ft · Ift ft ft.

ft ft ft ft ft tft ft 4 ft

« « ft♦' t ft ft ft

Se-phenyl

7?

The N-substituted tetrahydropyridine starting material is 

10 reacted with phenylselenyl acetate to give the corres­

ponding 4-acetoxy-3-phenylselenylpiperidine which is then

f I
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hydrolyzed with base to give the corresponding 4-piperi- 

dinol. The phenylselenyl compound is then reacted with N- 

chlorosuccinimide followed by 1,8-diazabicyclo[5,4,0]undec- 

7-ene to remove the phenylselenyl group and introduce a

2,3-double bond into the piperidine ring. The resulting 

unsaturated piperidinol is then oxidized with manganese 

dioxide to give the desired product.

The 2,3-dihydro-l-(8-methyl-l,2,4-triazolo(4,3-b]pyri- 

dazin-6-yl)-4(1H)-pyridinone compound as described above is 

a bronchodilator and is thus useful for the treatment of 

bronchial disorders such as bronchial asthma. The present 

invention thus includes a method of effecting bronchodila- 

tion using the compound.

In practicing the method of this invention, an effec­

tive bronchodilating amount of the 2,3-dihydro-l-(8-methyl-

1,2,4-triazolo[4,3-b]pyridazin-6-yl)-4(1H)-pyridinone of 

this invention is administered internally to a mammal in 

need thereof by a route effective to bring the compound 

into contact with the bronchial and tracheal tissues of the 

mammal. Administration can be carried out either by a 

parenteral route, such as by intravenous, intraperitoneal, 

subcutaneous or intramuscular injection, or by introduction 

into the gastrointestinal tract via oral or rectal adminis­

tration, for example, in order to bring about such contact 

via the blood stream, or by intratracheal administration, 

by inhalation of a solution in the form of a spray, for 

example.

The effective bronchodilating amount of the compound, 

that is, the amount sufficient to inhibit or alleviate 

bronchial spasm, depends on various factors such as the 

size, type and age of the animal to be treated, the parti­

cular compound or pharmacologically-acceptable salt

C-35221 -5-
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employed, the route and frequency of administration, the 

severity of any spasm and the causative agent involved, and 

the time of administration. In particular cases, the 

dosage to be administered can be ascertained by conven­

tional range finding techniques, for example, by observing 

the brochodilator activity produced at different dosage 

rates. More specifically, the compounds can be adminis­

tered at dosage rates ranging from about 0.1 to about 100 

milligrams of the 2,3-dihydro-l-(8-methyl-l,2,4-tria.zolo- 

[4,3-b]pyridazin-6-yl)-4(1H)-pyridinone compound per kilo­

gram of animal body weight with preferred ranges being from 

about 0.25 to about 50 or from 1 to 10 milligrams per kilo­

gram. It is generally desirable to administer individual 

dosages at the lowest amount which provides the desired 

protection from bronchial spasm consonant with a convenient 

dosing schedule. Dosage units adaptable to oral adminis­

tration such as tablets, capsules, lozenges, elixirs, 

syrups and the like are generally preferred and the active 

compound can be formulated in conventional time release 

capsule or tablet formulations although injectable composi­

tions or sprays and aerosols for inhalation are preferred 

when rapid action is desired. In an example of an indivi­

dual dosage unit, a tablet would contain 100 mg of active 

ingredient and would be administered 1 to 6 times, prefer­

ably 2 to 4 times daily.

In practicing the method of this invention, the active 

ingredient is preferably incorporated in a composition com­

prising a pharmaceutical carrier and from about 5 to about 

90 percent by weight of the 2,3-dihydro-l-(8-methyl-l,2,4- 

triazoloI4,3-b]pyridazin-6-yl)-4(1H)-pyridinone compound. 

The term "pharmaceutical carrier" refers to known pharma­

ceutical excipients useful in formulating pharmaceutically 

active compounds for internal administration to animals, 

and which are substantially non-toxic and non-sensitizing

■al
ft

ww**»*7
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under conditions of use. The compositions can be prepared 

by known techniques for the preparation of tablets, cap­

sules, lozenges, troches, suppositories, elixirs, syrups,

j emulsions, dispersions, wettable and effervescent powders,

ι 5 sterile injectable compositions and solutions for sprays,
j and can contain suitable excipients known to be useful in
if

the preparation of the particular type of composition 

desired. Suitable pharmaceutical carriers and formulations 

techniques are found in standard texts, such as Remington's

10 Pharmaceutical Sciences, Mack Publishing Company, Easton, 

Pennsylvania.
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Evidence of the bronchodilator activity of the present 

compound can be obtained from in vitro testing of isolated 

segments of male guinea pig trachea. This was suspended in 

a modified Burn solution, aerated with 95% oxygen and 5% 

carbon dioxide and placed under a tension of 8 g. Tissues 

were precontracted with one of several contractile agents 

[histamine (1 x 10-¾) , 5-hydroxytryptamine (2 x 10-¾) or 

potassium chloride (20 mM)] at a concentration that pro­

duced 70-80% of its maximal response, previously determined 

from concentration-contraction curves. Test compound was 

then added to the baths in a cumulative manner until maxi­

mal relaxation responses were obtained. The relaxant 

effect of each concentration of test compound was expressed 

as a percentage of that obtained with 3.2 x 10"7 isopro­

terenol and these percentages were used to calculate the 

ED50 of the test compound. All data points consisted of at 

least five different tissues. Two compounds known to have 

bronchodilator activity (aminophylline and 8-methyl-6-(l- 

piperidinyl)-1,2,4-triazolo[4,3-b]pyridazine) were tested 

at the same time for comparison purposes. The compound of 

the present invention was found to reverse the contraction 

produced by the contractile agents, with a potency similar 

to the piperidinyl compound.

<
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In addition, to evaluate bronchodilator activity, the 

compound was tested in monkeys. In this procedure, rhesus 

monkeys were anesthetized, paralyzed, artifically venti­

lated and prepared for the recording of lung mechanics.

Lung resistance was increased by the intravenous infusion 

of histamine and 2,3-dihydro-l-(8-methyl-l,2,4-triazolo- 

[4,3-b]pyridazin-6-yl)-4(1H)-pyridinone was administered 

intravenously as a bolus using half-log increasing doses. 

The subsequent maximal reversals of lung resistance were 

used to construct a log dose-response curve. From this 

curve, it was determined that the dihydropyridinone of the 

present invention had an ED50 of approximately 0.18 mg/kg, 

with the ED50 being the dose that gives a 50% reversal of 

the artificial increase in lung resistance.

The following examples are presented to illustrate the 

present invention but they should not be construed as limi­

ting it in any way.

EXAMPLE 1

A mixture of 42.1 g 6-chloro-8-methyl-l,2,4-triazolo- 

[4,3-blpyridazine, 53.7 g of 4,4-ethylenedioxypiperidine, 

50.5 g of triethylamine and 700 ml of absolute ethanol was 

refluxed under nitrogen for 24 hours. The solvent was 

removed under reduced pressure and the semi-solid residue 

obtained was dissolved in about 800 ml of dichloromethane 

and washed twice with saturated aqueous sodium bicarbonate. 

The organic phase was then dried over anhydrous sodium sul­

fate and the solvent was evaporated to leave an orange oil. 

This oil was dissolved in about 1200 ml of ethyl acetate 

and then concentrated until crystallization started to take 

place. The mixture was then cooled to 5°C, the crystalline 

solid was collected by filtration, washed with fresh ethyl

C-35221 -8-
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acetate and dried to give 6-(4,4-ethylenedioxy-l-piperi- 

dinyl)-8-methyl-l,2,4-triazolo[4,3-b]pyridazine melting at 

about 156-157°C.

10
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EXAMPLE 2

A solution of 62.5 g of 6-(4,4-ethylenedioxy-l-piperi- 

dinyl)-8-methyl-l,2,4-triazolo[4,3-blpyridazine in 350 ml 

of aqueous 10% acetic acid was refluxed for 7 hours. The 

solvent was then evaporated under reduced pressure and the 

residue was taken up in 1100 ml of boiling ethanol. The 

ethanol solution was concentrated to 600 ml and cooled in 

an ice bath. The crystalline solid which formed was sepa­

rated by filtration, washed with fresh ethanol and then 

with ethyl ether and dried to give 1-(8-methyl-l,2,4-tria- 

zolo[4,3-b]pyridazin-6-yl)-4-piperidinone as cream-colored 

needles melting at about 196.5-199°C.

EXAMPLE 3

A suspension of 23.1 g of 1-(8-methyl-l,2,4-triazolo- 

[4,3-blpyridazin-6-yl)-4-piperidinone in 250 ml of acetic 

anhydride wac stirred at room temperature while 22.8 g of 

4-toluenesulfonic acid was added in one portion. A clear 

pale-yellow solution soon developed and this was warmed to 

about 35°C. After 10 minutes, a while precipitate started 

to form and the mixture was then heated at 140°C in an oil 

bath for 2 hours. Heating was continued for an additional 

two hours as a stream of nitrogen was passed over the mix­

ture. This resulted in some reduction in volume but the 

bulk of the acetic anhydride was removed by bulb-to-bulb 

vacuum distillation (60°C at about 0.1 mm Hg). The 

resulting brown gum was dissolved in methylene chloride and 

washed once with aqueous saturated sodium bicarbonate, then 

dried over anhydrous sodium sulfate and the solvent was 

evaporated to leave a brown oil. The oil was chromato­

graphed on silica gel on a Water's associates Prep. 500

C-35221 -9-
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liquid chromatograph; the eluent was 95% dichloromethane/5% 

ethanol with the ethanol containing concentrated ammonium 

hydroxide in an amount of 10%. This gave a clean product 

which was 6-(4-acetoxy-l,2,3,6-tetrahydro-l-pyridinyl)-8-

5 methyl-1,2,4-triazolo[4,3-b]pyridazine as a tan solid.

1

10
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EXAMPLE 4

A suspension of 18.8 g of silver trifluoroacetate in 

200 ml of dichloromethane was stirred under nitrogen and 

heated briefly to reflux in an attempt to dissolve as much 

solid as possible. However, most of the solid did not dis­

solve. The resulting suspension was cooled, and to this 

suspension was added a solution of 14.9 g of phenylselenyl 

chloride in 100 ml of dichloromethane. The mixture was 

stirred vigorously for 90 minutes at room temperature and 

to the resulting mixture was added, in one portion, 16.4 g 

of 6-(4-acetoxy-l,2,3,6-tetrahydro-l-pyridinyl)-8-methyl- 

l,2,4-triazolo[4,3-b]pyridazine in 100 ml of dichloro­

methane. The mixture was stirred at room temperature and 

the color soon faded to give a light-yellow suspension.

The mixture was first filtered through coarse filter paper 

and then through a plug of silica gel before it was chro­

matographed on silica gel on the Water's Prep. 500 instru­

ment; the eluent was 97.5% dichloromethane/2.5% ethanol 

with the ethanol containing concentrated ammonium hydroxide 

in an amount of 10%. This gave 1-(8-methyl-l,2,4-triazolo- 

[4,3-b]pyridazin-6-yl)-3-(phenylselenyl)-4-piperidinone.

EXAMPLE 5

A solution was prepared from 8.8 g of the piperidinone 

obtained in the preceding example in 400 ml of dichloro­

methane and 9.4 g of powdered anhydrous potassium carbonate 

was added to give a suspension. This was stirred at room 

temperature and there was added a solution of 5.9 g of 3- 

chloropclroxybenzoic acid in 200 ml of dichloromethane

C-35221 -10- (
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dropwise over a period of 2.5 hours. At the end of the 

addition, thin layer chromatography showed that the reac­

tion was complete. After filtration through Celite, the 

solution was evaporated to dryness and the residue was

5 triturated with ether. This dissolved away the selenyl by­

products to leave a solid material. Crystallization of 

this solid from methanol gave 2,3 dihydro-l-(8-methyl-

1,2,4-triazolo[4,3-bJpyridazin-6-yl)-4(1H)-pyridinone as 

yellow needles melting at about 268-270°C. This compound

10 has the following structure formula:
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A solution of 84.3 g of 6-chloro-8-methyl-l,2,4- 

triazolo [4,3-b]pyridazine, 62.4 g of 1,2,5,6-tetrahydropy- 

ridine and 101 g of triethylamine in one liter of ethanol 

was refluxed under nitrogen for 21 hours. The bulk of the 

solvent was removed at the rotary evaporator. The residual 

semi-solid was dissolved in 1000 ml of dichloromethane and 

washed with 500 ml of saturated sodium bicarbonate solu­

tion. The aqueous layer was back washed with fresh dichlo­

romethane (2 x 200 ml) and the combined organic layers were 

dried over anhydrous sodium sulfate. Evaporation of the 

solvent gave a light-brown oil which slowly solidified.

This was taken up in 230 ml of hot ethyl acetate and 

cooled. After cooling the mixture slowly to room tem­

perature and then to 5 °C, the cream colored needles which 

formed were collected, washed with ethyl ether/ethyl 

acetate (2/1) then with ethyl ether and dried to give

( (

I ' < f
A Λ c

* ίE
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8-methyl-6-(1,2,5,6-tetrahydropyridin-l-yl)-1,2, 4-tr iazolo- 

[4,3-b]pyridazine melting at about 103-106°C.

EXAMPLE 7

A mixture of 3.7 g of anhydrous potassium acetate and

5 3.0 g of diphenyl diselenide in 25 ml of glacial acetic

acid was stirred at room temperature while a solution of 

1.5 g of bromine in 5 ml of glacial acetic acid was added 

rapidly. A slight warming of the reaction was noted. The 

deep red-brown mixture was stirred for 10 minutes and then

10 there was added 4.0 g of 8-methyl-6-(1,2,5,6-tetrahydropy- 

ridin-l-yl)~1,2,4-triazolo[4,3-blpyridazine and stirring at 

room temperature continued. After 10 minutes, the color of 

the mixture faded considerably and the reaction was shown
/7 to bs complete by thin layer chromatography (silica gel,

: 15 eluted with 95% dichloromethane/5% ethanol (10% concen-
< . c e . ■

r trated ammonium hydroxide)]. The reaction was diluted with
- '' an equal volume of dichloromethane and the inorganic salts
ί · Γ : ■ :

‘ filtered off. The filtrate was concentrated to a viscous
c

- oil which was subjected to chromatographic purification on

20 a Waters Prep. 500 system with silica gel cartridges and 

elution with the same solvent system used above for the

'/ thin layer chromatography. The clean fractions yielded 4~

< acetoxy-1-(8-raethyl-l,2,4-triazolo(4,3-b]pyridazin-6-yl)-3-

,., (phenylselenyl)piperidine as a viscous oil.

25 EXAMPLE 8

.« « A solution of 3.6 g of 4-acetoxy-l-(8-methyl-l,2,4-
it: . '

1c triazolo(4,3-b]pyridazin-6-yl)-3-(phenylselenyl)piperidine

in 25 ml of ethanol was stirred at room temperature while 

10 ml of IN sodium hydroxide was added. After stirring an

30 additional 30 minutes at room temperature, the reaction was 

partitioned in water/dichloromethane. The layers were 

separated, the aqueous phase was washed with fresh dichlo­

romethane and the combined organic layers were dried over

C-35221 -12-



anhydrous sodium sulfate and evaporated to give a colorless 

glass. When this material was boiled in 50 ml of ethyl 

acetate, a crystalline material formed. After cooling to 

room temperature, the product was collected and dried to 

give 1-(8-methyl-l,2,4-triazolo[4,3-b]pyridazin-6-yl)-3- 

(phenylselenyl)-4-piperidinol melting at about 157-160°C.

EXAMPLE 9

A solution of 387 mg of 1-(8-methyl-l,2,4-triazolo- 

[4,3-b]pyridazin-6-yl)-3-(phenylselenyl)-4-piperidinol in 

dichloromethane at room temperature was treated with a 

solution of 147 mg of N-chlorosuccinimide in 3 ml of 

dichloromethane and stirred at room temperature. A white 

precipitate formed. After 15 minutes, 305 mg of 1,8-dia- 

zabicyclo[5,4,0]undec-7-ene was added and stirring con­

tinued at room temperature for 20 hours. This resulted in 

a very dark-colored solution. The reaction volume was 

reduced at the rotary evaporator and the solution put 

directly on a silica gel (20 g) flash chromatography 

column. After rinsing the material on the column with 

dichloromethane, it was eluted with 95% dichloromethane/5% 

ethanol (10% concentrated ammonium hydroxide). The clean 

fractions were combined to give, on evaporation of the sol­

vent, a tan viscous oil which slowly crystallized to give 

1-(8-methyl-l,2,4-triazolo[4,3-b]pyridazin-6-yl)-1,4,5,6- 

tetrahydro-4-pyridinol melting at about 171-173°C.

EXAMPLE 10

A solution of 116 mg of l-(8-methyl-l,2,4-triazolo- 

[4,3-b]pyridazin-6-yl)-l,4,5,6-tetrahydro-4-pyridinol in 15 

ml of dichloromethane was treated with 500 ml of manganese 

dioxide and heated to reflux. The mixture was refluxed for 

64 hours and the solids were filtered off through Celite 

and washed well with fresh hot dichloromethane. Evapora­

tion of the solvent from the filtrate gave 2,3-dihydro-l-

4

!’

b
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(8-methyl-l,2,4-triazolo[4,3-b]pyridazin-6-yl)-4(1H)-pyri-

dinone melting at about 264-266°C with decomposition.

Crystallization of a portion of this material from methanol

gave a purified product as pale yellow needles melting at

5 about 270.5-271.5°C with decomposition. This material was 

identical with the product obtained in Example 5.
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The claims defining the invention are as follows:

1 1. 2,3-Dihydro-l-(8-methyl-l,2,4-triazolo[4,3-b]py-
2 ridazin-6-yl)-4(1H)-pyridinone.

if

ft ft « ft ft9 «ft
ft ft ft 

a « ft ft ft ft
ft#»■ «« # « «
ft ft 9 ft ft ft
ft ft ft ft0 ft « «

aft ft ftft ft ft ft
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2. 2,3-Dihydro-1-(8-methyl-l,2,4-triazolo[4,3-blpy- 
ridazin-5-yl)-4(1H)-pyridinone in substantially pure form.

3. A process for preparing 2,3-dihydro-l-(8-methyl·*-
1,2,4-triazolo[4,3-b]pyridazin-6-yl)-4(1H)-pyridinone in 
substantially pure form which comprises:
(a) reacting 6-chloro-8-methyl-l,2,4-triazolo[4,3-b]pyri- 
dazine with 4,4-ethylenedioxypiperidine to give 6-(4,4-
ethylenedioxy-l-piperidinyl)-8-methyl-l,2,4-triazolo [4,3 — 
blpyridazine;
(b) removing the ethylenedioxy protecting group with 10% 
acetic acid to give the corresponding ketone;
(c) converting the ketone to the corresponding enol ace­
tate using acetic anhydride and 4-toluenesulfonic acid;
(d) converting the enol ester to the corresponding a- 
phenylselenyl ketone using phenylselenyl trifluoroacetate; 
and,
(e) reacting the phenylselenyl compound with 3-chloro- 
perbenzoic acid followed by treatment with base to give the 
desired product. ii

ji
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4. A process for preparing 2,3-dihydro-l-(8-methyl-
1.2.4- triazolo[4,3-b]pyridazin-6-yl)-4(1H)-pyridinone in 
substantially pure form which comprises:
(a) reacting 8-methyl-6-(l,2,5,6-tetrahydropyridin-l-yl)-
1.2.4- triazolo(4,3-b]pyridazine with phenylselenyl acetate 
to give 4-acetoxy-l-(8-methyl-l,2,4-triazolo[4,3-b]pyri- 
dazin-6-yl)-3-(phenylselenyl)piperidine;
(b) hydrolyzing the acetoxy ester group with base to give 
the corresponding 4-piperidinol;
(c) reacting the piperidinol first with N-chlorosuccini- 
mide and then with l,8-diazabicyclo[5,4,0]undec-7-ene to 
give the corresponding 1,4,5,6-tetrahydro-4-pyridinol; and,
(d) oxidizing the tetrahydropyridinol with manganese 
dioxide to give the desired product.

5. 2,3-Dihydro-l-(8-methyl-l,2,4-triazolo[4,3-b]py- 
ridazin-6-yl)-4(1H)-pyridinone whenever prepared by the 
process of Claim 3.

6. 2,3-Dihydro-l-(8-methyl-l,2,4-triazolo[4,3-b]py- 
ridazin-6-yl)-4(1H)-pyridinone whenever prepared by the 
process of Claim 4.

7. A method for alleviating bronchial spasm in 
mammals which comprises administering to a mammal in need 
thereof a bronchodilating amount of 2,3-dihydro-l-(8-meth­
yl-l ,2,4-triazolo[4 > 3—b 3pyridazin-6-yl)-4(1H)-pyridinone.

8. The method of Claim 7 wherein the compound is 
administered orally at a dosage rate from about 0.25 to 
about 50 milligrams per kilogram of animal body weight.

9. A composition for use in the treatment of bron­
2
3
4

chial spasms which comprises 2,3-dihydro-l-(8-methyl-l,2,4-
I

triazolo 14,3-blpyridazin-6-yl)-4(1H)-pyridinone in a phar­
maceutically acceptable carrier.
DATED: 28 May, 1987.
PHILLIPS ORMONDE & FITZPATRICK ί 
ATTORNEYS FOR :
MERRELL DOW PHARMACEUTICALS INC.
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